Clinical engineers are professionals who participate in the healthcare process through the appropriate and cost effective incorporation of technology. 1 Much work focuses on operating rooms (ORs) where many technologies are supposed to work together or, at least, on the same patient. In such an environment, an engineer's interest should be focused either on a single device and its implementations and upgrades, or on the workflow of surgery and the surgeon's needs.
Figure 1. Scheme for a computerized video matrix.
outcomes. Operating Suite is a highly computerized OR where all controls are concentrated on a touch screen monitor. From this screen, nurses or surgeons can activate the video distribution system by simply selecting a video source and one or more destinations where it should be viewed. They can also modify the working parameters of medical equipment (i.e., electrosurgical generators, CO 2 insufflators, etc.), the intensity of the OR lights, and even temperature and humidity. The touch screen can be placed on the sterile field so that the surgical team can operate the device rather than needing an OR nurse to do so. This results in a more efficient environment and more effective use of human resources.
Twenty ORs were built in the new Varese Town Hospital, and each of them is equipped with a computerized video matrix operating together with a medical device controller. The video matrix acquires video signals as inputs and assigns them to video outputs (see Figure 1 ). The number of video inputs and outputs to be connected to the video matrix can be chosen based on the user's needs. In this case, 16×16 video matrices (inputs × outputs) were installed in the ORs since evaluations suggest that an operating team is very unlikely to simultaneously require more inputs and outputs in a single OR. The standard video inputs are an OR camera for viewing the entire operating room, a surgical camera for viewing the surgical theater during open surgery, and an endoscopic camera, which is used in minimally invasive surgery only. The standard outputs are boom hung LCD monitors; a DVD recorder was also connected to the video matrix both as input and output. Moreover, a videoconference encoder was installed in each OR so that images can be broadcast to remote locations (usually conference rooms) within or outside the hospital building. The videoconference encoder provides bi-directional audio and video connections to the remote room and is used mainly for teaching purposes.
Continued on next page
We installed three different video matrix models. The video matrices can acquire and broadcast almost any kind of video signal, including bayonet Neill-Concelman (BNC), separate video (also known as Y/C), red-green-blue (RGB), video graphics array (VGA), high definition interactive format (HDi), and serial digital interface (SDI). 4 Such a large number of signals required us to lay many cables around the OR since each type of signal has its own cable. An additional cable provides remote control of the monitor to set it to the type of signal sent by the video matrix. All these cables have a significant impact on OR architecture, so particular attention was paid to the cable layout and boom choice so that enough space would be available.
Varese Town Hospital, which recently opened, is equipped with 20 ORs, all of which contain a video acquisition and distribution system (see Figure 2 ) so that surgery may be better documented. Videoconferencing is used for teaching purposes as appropriate. The clinical engineer in this case proposed a cost-effective project to the hospital administration that fulfilled both the surgeons' needs and the chief executive officer's need to equip the hospital with state-of-the-art technology without a deep impact on hospital finances. Future work on system implementation will include conversion of the system to highdefinition video signal so that surgeons have access to even more detailed images. 
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